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ABSTRACT 


The present research work was carried out in Kishanganga river system in the region where the damming of river has been done. 
The construction of hydropower generation wasundertaken by NHPC. Since the health of aquatic ecosystem is revealed by the 
chemical parameters of water. An attempt was made in the present research work to investigate the physico chemical param¬ 
eters of Kishanganga at six different sampling stations affected controversially by the construction of hydroelectric power station. 
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INTRODUCTION 

The river ecosystem is formed by the interaction between 
river biota and their hydro-geochemical cycles. It is evident 
by the continuous transport of various substances, such as 
organic matter and the nutrients, from the soils of the 
drainage basin to the river and from there, downstream 
with the flowing water. River contains many other smaller 
types of ecosystems, including many of that not lie within 
the open-water channel. The ecosystem of river is also 
unique in that they are relatively small in volume, but 
open, ecosystems with high rates of energy throughout. 
Therefore, understanding a river ecosystem is clearly a chal¬ 
lenging and complicated task. 

MATERIAL & METHODS 

The present research work on Limnological analysis of Kis¬ 
hanganga river was carried out from November 2014 to June 
2016. For the present investigation, six sampling sites were 
selected on the basis of accessibility, vegetation, and near¬ 
ness below and above the dam site. Two sampling stations 
were selected from each site. 

Study Sites 

For the present investigation, six sampling sites were se¬ 
lected on the basis of accessibility, vegetation, and nearness 


below and above the dam site. Two sampling stations were 
selected from each site. The description of study sites is giv¬ 
en as under: 

Above Dam Site 

Sampling site -1: 

It was located above the dam site on the left bank. The site is 
about 6 kms downward from AstanNallah (a tributary of Kis¬ 
hanganga River). The site is marked by clear surroundings 
without any dense forest cover at the coherence of tributary 
with the main river course. 

Sampling site - 2 

It was notified on the right bank of the river Kishanganga 
above the dam site. The site is around 9 kms down from the 
BarzilNallah (a tributary of the Kishangangariver). The con¬ 
fluence is minimum because of dam spread area. 

At Dam Site 

Sampling site - 3 

The site was notified at the Malikporabridge, which is near 
the out flow of the dam. The site is located on the left bank of 
the dam outlet. The flow is minimal pertaining to diversion 
above the dam site towards turbine. 
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Sampling site - 4 

The site was notified at the right bank of the Malikpo- 
rabridge, which is near the out flow of the dam. The flow 
at this site is also minimal pertaining to diversion above the 
dam site towards turbine. 

Below Dam Site: 

Sampling site - 5 

The site was notified at Kazarwan, which is around 5 kms 
down the dam site. The site has a confluence of tributary, 
where KurbulNallah meets the main course of river 

Sampling site - 6 

The site was notified on right bank at Kazarwan, which is 
around 5.5 kms down the dam site. The site has free ends, 
without dense forestation. 

Water sample collection and analysis 

Physico-chemical characteristics of water were investigated 
on the basis of seasonal variation. After air and water tem¬ 
perature were recorded on the sampling sites. The water 
samples were collected from the sampling sites by dipping 
one litre polyethylene bottle just below the surface of wa¬ 
ter. Special recommended glass bottles were used for the 
estimation of dissolved oxygen. For estimation of dissolved 
oxygen, samples were fixed at the sampling site in accord¬ 
ance with modified Winkler method. The analysis of water 
samples was done by adopting standard methods of Goiter- 
man and Clymo (1969), Adoni (1985), and APHA (1998). 
Water sample for other physico-chemical parameters were 
stored and carried to the laboratory and then immediately 
analyzed. The methods employed for the determination of 
different physico-chemical parameters of water are enumer¬ 
ated as follows 

Physico-chemical Parameters 

Hydrogen ion concentration andconductivity:- was meas¬ 
ured with the help of portable digital pH meter (OAKTON). 

Air and Water temperature: The temperature of surface 
water and air was recorded by using standard Celsius mer¬ 
cury thermometer. 

Turbidity: Turbidity was measured by an electronic turbid¬ 
ity meter. 

Total Dissolved Solids: T.D.S. was recorded with the help of 
a digital T.D.S. meter (OAKTON). 

Dissolved Oxygen: Dissolved oxygen was estimated by 
modified Wrinkler’s method, Azide modification (APHA, 
1998). 

Nitrate, Ammonia and Chloride: The Nitrate,Ammonia 
and Chloride were estimated by (Boyd, 1979) method. 



RESULTS 

Air and Water Temperature 

The air temperature (°C) ranged between 3°C to 30.1°C 
at all the six sampling stations during the present research 
time. The water temperature (°C) ranged between 1.9°C 
and 19.6°C. At site 1, the water temperature was 1.9°C and 
16.3°C, with a mean±SD of 9.10±1.27, the Winter, Spring, 
Summer and Autumn averages were 2.92, 12.67, 13.13 and 
12.43 respectively. At site 2, the water temperature was 
1.9°C and 18.0°C, with a mean±SD of 9.95±1.66, the Win¬ 
ter, Spring, Summer and Autumn averages were 2.88, 12.83, 
13.36 and 12.08 respectively. At site 3, the water temperature 
was 2.5°C and 18.2°C, with a mean±SD of 10.35±1.40, the 
Winter, Spring, Summer and Autumn averages were 3.43, 
12.85, 14.07 and 13.03 respectively. 

At site 4, water temperature was recorded as 1.9°C and 
18.5°C, with a mean±SD of 10.20±1.97, the Winter, Spring, 
Summer and Autumn averages were 3.85, 12.35, 14.06 and 
13.05 respectively. At site 5, water temperature was recorded 
as 2.1°C and 19.5°C, with a mean±SD of 10.80±1.96, the 
Winter, Spring, Summer and Autumn averages were 4.03, 
13.63, 14.82 and 13.03 respectively. At site 6, water tem¬ 
perature was recorded as 2.3°C and 19.6°C, with a mean±SD 
of 10.95±8.02, the Winter, Spring, Summer and Autumn av¬ 
erages were 4.08, 13.87, 14.68 and 12.85 respectively. 

The pH ranged between a minimum of 7.2 to a maximum 
of 8.5 during the study period from November 2014 to 
June 2016. At site 1, pH was recorded as 7.2 and 8.5, with 
a mean±SD of 7.85±0.55, the Winter, Spring, Summer and 
Autumn averages were 7.55, 7.78, 8.31 and 7.75 respectively. 
At site 2, pH was recorded as 7.2 and 8.2, with a mean±SD of 
7.70±0.38, the Winter, Spring, Summer and Autumn averag¬ 
es were 7.59, 7.65, 7.75 and 7.55 respectively. At site 3, pH 
was recorded as 7.5 and 8.4, with a mean±SD of 7.95±0.12, 
the Winter, Spring, Summer and Autumn averages were 
7.65, 7.95, 7.50 and 7.65 respectively. 

At site 4, pH was recorded as 7.4 and 8.5, with a mean±SD of 
7.95±0.59, the Winter, Spring, Summer and Autumn averag¬ 
es were 7.72, 7.79, 7.50 and 8.11 respectively. At site 5, pH 
was recorded as 7.2 and 8.4, with a mean±SD of 7.80±0.11, 
the Winter, Spring, Summer and Autumn averages were 7.72, 
7.67, 7.93 and 8.02 respectively. At site 6, pH was recorded 
as 7.3 and 8.5, with a mean±SD of 7.90±0.22, the Winter, 
Spring, Summer and Autumn averages were 7.56, 7.62, 7.78 
and 7.68 respectively.Acidification of stream water, one of 
the major problems of stream ecosystems worldwide, can 
result from anthropogenic stresses such as acid mine drain¬ 
age (Herlihye/ al ., 1990) or the atmospheric deposition of 
nitric and sulfuric acids (Angelier, 2003). However, naturally 
acidic streams can also be found in areas with considerable 
humic inputs (Allan, 1995). pH has been recognized as a 
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regulating factor in aquatic systems and the biological com¬ 
ponents are severely affected at extremes of their pH toler¬ 
ance. The Kishanganga stream is completely alkaline with 
pH variance between 7.5 and 8. The alkaline nature of the 
Kishanganga stream is an obvious situation in terms of the 
freshness of water, which have chances of acidification later 
on after the sedimentation and organic mineralization. 

Conductivity: 

The conductivity ranged between a minimum of 98 to a max¬ 
imum of 402 during the study period from November 2014 
to June 2016. At site 1, conductivity was recorded as 98 and 
320, with a mean±SD of 209.00±20.18, the Winter, Spring, 
Summer and Autumn averages were 265.5, 116.50, 145.17 
and 103.83 respectively. At site 2, conductivity was recorded 
as 99 and 329, with a mean±SD of 214.00±85.41, the Winter, 
Spring, Summer and Autumn averages were 216.5, 114.83, 
138.21 and 106.55 respectively. At site 3, conductivity was 
recorded as 106 and 398, with a mean±SD of 252.00±78.80, 
the Winter, Spring, Summer and Autumn averages were 
202.67, 106.33, 122.65 and 92.50 respectively. 

At site 4, conductivity was recorded as 105 and 392, with 
a mean±SD of 248.50±79.49, the Winter, Spring, Summer 
and Autumn averages were 200.5, 103.55, 127.55 and 85.33 
respectively. At site 5, conductivity was recorded as 109 and 
402, with a mean±SD of 255.50±24.64, the Winter, Spring, 
Summer and Autumn averages were 325.6, 139.56, 143.33 
and 169.00 respectively. At site 6, conductivity was record¬ 
ed as 112 and 402, with a mean±SDof 257.00±21.59, the 
Winter, Spring, Summer and Autumn averages were 325.9, 
134.83, 156.67 and 165.00 respectively. 

Transparency 

The transparency ranged between a minimum of 0.09 to a 
maximum of 1.56 during the study period from November 
2014 to June 2016. At site 1, transparency was recorded as 
0.09 and 1.40, with a mean±SD of 0.74±0.20, the Winter, 
Spring, Summer and Autumn averages were 0.65, 0.93, 0.37 
and 1.09 respectively. At site 2, transparency was recorded 
as 0.18 and 1.34, with a mean±SD of 0.76±0.18, the Winter, 
Spring, Summer and Autumn averages were 0.74, 1.02, 0.53 
and 0.78 respectively. At site 3, transparency was recorded 
as 0.13 and 0.85, with a mean±SD of 0.49±0.25, the Winter, 
Spring, Summer and Autumn averages were 0.64, 0.56, 0.60 
and 0.51 respectively. 

At site 4, transparency was recorded as 0.15 and 1.56, with 
a mean±SD of 1.71±0.21, the Winter, Spring, Summer and 
Autumn averages were 0.65, 0.62, 0.62 and 0.52 respective¬ 
ly. At site 5, transparency was recorded as 0.13 and 0.88, 
with a mean±SD of 0.50±0.19, the Winter, Spring, Summer 
and Autumn averages were 0.69, 0.65, 0.62 and 0.65 respec¬ 
tively. At site 6, transparency was recorded as 0.25 and 1.5, 


with a mean±SD of 0.87±0.32, the Winter, Spring, Summer 
and Autumn averages were 1.1, 0.42, 0.32 and 0.66 respec¬ 
tively 

Dissolved oxygen: 

The dissolved oxygen ranged between a minimum of 6.2 to 
a maximum of 12.9 during the study period from November 
2014 to June 2016. At site 1, dissolved oxygen was recorded 
as 6.5 and 12.0, with a mean±SD of 8.94±1.48, the Winter, 
Spring, Summer and Autumn averages were 10.88, 9.00, 
7.50 and 8.42 respectively. At site 2, dissolved oxygen was 
recorded as 7.2 and 12.9, with a mean±SD of 9.20±1.60, the 
Winter, Spring, Summer and Autumn averages were 11.92, 
9.62, 7.83 and 8.26 respectively. At site 3, dissolved oxygen 
was recorded as 7.0 and 12.8, with a mean±SD of 9.45±1.49, 
the Winter, Spring, Summer and Autumn averages were 
11.23, 9.67, 8.10 and 8.80 respectively. 

At site 4, dissolved oxygen was recorded as 6.5 and 12.5, 
with a mean±SD of 9.80±1.67, the Winter, Spring, Summer 
and Autumn averages were 11.72, 10.27, 7.86 and 9.43 re¬ 
spectively. At site 5, dissolved oxygen was recorded as 6.20 
and 11.8, with a mean±SD of 9.34±1.49, the Winter, Spring, 
Summer and Autumn averages were 10.55, 10.00, 7.73 and 
9.10 respectively. At site 6, dissolved oxygen was recorded 
as 7.3 and 11.0, with a mean±SD of 9.36=1=1.14, the Winter, 
Spring, Summer and Autumn averages were 10.55, 9.85, 
7.90 and 9.20 respectively.Welch (1952) pointed out that un¬ 
der natural conditions the running waters typically contain 
relatively high concentration of dissolved oxygen tending 
towards saturation. According to the author, the levels of dis¬ 
solved oxygen in the rivers are perhaps of the greatest impor¬ 
tance to the survival of the aquatic organisms. 

Nitrate: 

The nitrate ranged between a minimum of 0.009 to a maxi¬ 
mum of 0.073 during the study period from November 2014 
to June 2016. At site 1, nitrate was recorded as 0.012 and 
0.072, with a mean±SD of 0.032±0.018, the Winter, Spring, 
Summer and Autumn averages were 0.020, 0.022, 0.060 and 
0.028 respectively. At site 2, nitrate was recorded as 0.011 
and 0.062, with a mean±SD of 0.031±0.016, the Winter, 
Spring, Summer and Autumn averages were 0.016, 0.026, 
0.055 and 0.029 respectively. At site 3, nitrate was recorded 
as 0.012 and 0.073, with a mean±SD of 0.030±0.018, the 
Winter, Spring, Summer and Autumn averages were 0.015, 
0.023, 0.065 and 0.029 respectively. 

At site 4, nitrate was recorded as 0.009 and 0.066, with a 
mean±SD of 0.029±0.018, the Winter, Spring, Summer 
and Autumn averages were 0.027, 0.021, 0.056 and 0.028 
respectively. At site 5, nitrate was recorded as 0.014 and 
0.057, with a mean±SD of 0.024±0.014, the Winter, Spring, 
Summer and Autumn averages were 0.020, 0.020, 0.038 and 
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0.028 respectively. At site 6, nitrate was recorded as 0.011 
and 0.061, with a mean±SD of 0.029±0.014, the Winter, 
Spring, Summer and Autumn averages were 0.027, 0.024, 
0.042 and 0.029 respectively. 

Ammonia: 

The ammonia ranged between a minimum of 0.01 to a maxi¬ 
mum of 0.23 during the study period from November 2014 
to June 2016. At site 1, ammonia was recorded as 0.05 and 
0.22, with a mean±SD of 0.11±0.05, the Winter, Spring, 
Summer and Autumn averages were 0.17, 0.08, 0.07 and 
0.12 respectively. At site 2, ammonia was recorded as 0.01 
and 0.23, with a mean±SD of 0.10±0.05, the Winter, Spring, 
Summer and Autumn averages were 0.17, 0.09, 0.07 and 
0.11 respectively. At site 3, ammonia was recorded as 0.05 
and 0.10, with a mean±SD of 0.07±0.01, the Winter, Spring, 
Summer and Autumn averages were 0.16, 0.08, 0.06 and 
0.12 respectively. 

At site 4, ammonia was recorded as 0.12 and 0.02, with a 
mean±SD of 0.08±0.03, the Winter, Spring, Summer and 
Autumn averages were 0.17, 0.08, 0.06 and 0.11 respec¬ 
tively. At site 5, ammonia was recorded as 0.04 and 0.14, 
with a mean±SD of 0.09±0.02, the Winter, Spring, Summer 
and Autumn averages were 0.20, 0.08, 0.07 and 0.11 respec¬ 
tively. At site 6, ammonia was recorded as 0.04 and 0.19, 
with a mean±SD of 0.10±0.03, the Winter, Spring, Summer 


and Autumn averages were 0.14, 0.09, 0.07 and 0.13 respec¬ 
tively. 

Chloride: 

The chloride ranged between a minimum of 3.0 to a maxi¬ 
mum of 25.03 during the study period from November 2014 
to June 2016. At site 1, chloride was recorded as 3.00 and 
23.4, with a mean±SD of 10.11±4.26, the Winter, Spring, 
Summer and Autumn averages were 6.67, 12.72, 11.63 and 
9.41 respectively. At site 2, chloride was recorded as 4.0 and 
25.03, with a mean±SD of 11.72±4.79, the Winter, Spring, 
Summer and Autumn averages were 8.87, 13.68, 14.96 and 
8.87 respectively. At site 3, chloride was recorded as 4.0 and 
21.02, with a mean±SD of 11.53±6.00, the Winter, Spring, 
Summer and Autumn averages were 6.67, 16.33, 13.02 and 
9.76 respectively. 

At site 4, chloride was recorded as 3.9 and 10.6, with a 
mean±SD of 7.67±2.49, the Winter, Spring, Summer and 
Autumn averages were 6.69, 7.32, 8.75 and 9.65 respective¬ 
ly. At site 5, chloride was recorded as 3.20 and 12.0, with 
a mean±SD of 7.20±3.27, the Winter, Spring, Summer and 
Autumn averages were 7.01, 6.92, 8.05 and 8.55 respective¬ 
ly. At site 6, chloride was recorded as 4.0 and 16.02, with 
a mean±SD of 9.83±3.42, the Winter, Spring, Summer and 
Autumn averages were 7.26, 12.91, 11.01 and 8.15 respec¬ 
tively. 


Table i: Physico Chemical Parameters of various study sites of Kishanganga river system 




Sites 

Average ± SD 

Min 

Max 

Winter Average 

Spring Av 

Summer Av 

Autumn Av 



Sitei 

i6.25±2.55 

3 

29.5 

4 • 

4 

5 

18.55 

2 6 

• 7 5 

1 6 

. 2 8 



Site 2 

i6.2o±2.33 

3-5 

28.9 

5 • 

4 

9 

19.00 

2 6 

. 9 0 

1 5 

• 3 7 

s 

-M 

n 3 


Site 3 

i6.65±2.55 

4 

29.3 

5 • 

9 

8 

19.65 

2 7 

. 1 8 

16.39 

S—i 

CD 

Oh 

e 

QJ 

-M 


Site 4 

i6.30±2.ii 

3-5 

29.1 

5 • 

7 

8 

19.11 

2 7 

. 8 2 

1 5 

• 2 5 


Site 5 

17.00t2.06 

4 • 

30.0 

5 • 

9 

9 

18.65 

2 7 

. 6 7 

1 5 

• 5 2 

< 


Site 6 

i6.55±2.52 

3 

30.1 

6 . 

0 

1 

18.90 

2 7 

. 0 9 

1 6 

. 9 2 



Sitei 

9.io±i.27 

1.9 

16.3 

2 

9 

2 

12.67 

1 3 

• 1 3 

12.43 



Site 2 

9 . 95 ±i .66 

1.9 

18.0 

2 

8 

8 

12.83 

1 3 

. 3 6 

12.08 


CD 

S-H 

Site 3 

io. 35 ±i .40 

2-5 

18.2 

3 • 

4 

3 

12.85 

1 4 

. 0 7 

1 3 

• 0 3 


0 

+-> 

2 

Site 4 

io.20±i.97 

1.9 

18.5 

3 • 

8 

5 

12.35 

1 4 

. 0 6 

1 3 

. 0 5 

Water 

CD 

Oh 

E 

Site 5 

io .8±i.96 

2.1 

19.5 

4 • 

0 

3 

13.63 

1 4 

. 8 2 

1 3 

• 0 3 

£ 

Site 6 

io.95±i.02 

2.3 

19.6 

4 • 

0 

8 

13.87 

1 4 

. 6 8 

12.85 



Sitei 

7 . 85 ±o .55 

7*2 

8.5 

7 • 

5 

5 

7.78 

8 . 

3 1 

7 • 

7 5 



Site 2 

7 . 70 ±o *38 

7-2 

8.2 

7 • 

5 

9 

7.65 

7 • 

7 5 

7 • 

5 5 



Site 3 

7 . 95 ±o.i 2 

7.5 

8.4 

7 • 

6 

5 

7*95 

7 • 

5 0 

7 • 

6 5 



Site 4 

7.95+0.59 

7-4 

8.5 

7 • 

7 

2 

7*79 

7 • 

5 0 

8.11 



Site 5 

7.8o±o.ii 

7*2 

8.4 

7 • 

7 

2 

7.67 

7 • 

9 3 

8 . 

0 2 

X 

Oh 


Site 6 

7*90±0.22 

7-3 

8.5 

7 • 

5 

6 

7.62 

7 • 

7 8 

7 • 

6 8 


n 
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Table 1: (Continued) 


Conductivity 

Sitei 

209.00t20.18 

9 8 

320 

265.5 

116.50 

145.17 

103.83 

Site 2 

214.00t85.41 

9 9 

329 

216.5 

114.83 

138.21 

106.55 

Site 3 

252.00t78.80 

106 

398 

202.67 

106.33 

122.65 

92.50 

Site 4 

248.50179.49 

105 

392 

200.5 

1 ° 3•5 5 

127-55 

85-33 

Site 5 

255.50t24.64 

109 

402 

325.6 

139.56 

143-33 

169 

Site 6 

257.00t21.59 

112 

402 

325.9 

134.83 

157.67 

1 6 5 

Transparency 

Sitei 

o.74to.20 

0.09 

i -4 

0.65 

0.93 

0.37 

1.09 

Site 2 

o.76to.i8 

0.18 

i -34 

0.74 

1.02 

0.53 

0.78 

Site 3 

o.49to.25 

0.13 

0.85 

0.64 

0.56 

0 . 6 

0.51 

Site 4 

1.7i± 0.21 

0.15 

1.56 

0.65 

0.62 

0.62 

0.52 

Site 5 

o.50to.i9 

0.13 

0.88 

0.69 

0.65 

0.62 

0.65 

Site 6 

0.87^.32 

0.25 

i -5 

1 . 1 

0.42 

0.32 

0.66 

Dissolved Oxygen 

Site i 

8.94^.48 

6.5 

12 

10.88 

9 

7-5 

8.42 

Site 2 

9.20il.60 

7-2 

12.9 

11.92 

9.62 

7.83 

8.26 

Site 3 

9 - 45 ±M 9 

7 

12.8 

11.23 

9.67 

8.1 

8.8 

Site 4 

9.80^.67 

6.5 

12.5 

11.72 

10.27 

7.86 

9-43 

Site 5 

9 * 34 ±1 *49 

6.2 

11.8 

10.55 

10 

7-73 

9.1 

Site 6 

9.36^.14 

7-3 

11 

10.55 

9.85 

7-9 

9.2 










Nitrate 

Site i 

0.032i0.0l8 

0.012 

0.072 

0.020 

0.022 

0.060 

0.028 

Site 2 

o.o3ito.oi6 

0.011 

0.062 

0.016 

0.026 

0.055 

0.029 

Site 3 

0.030i0.0l8 

0.012 

0.073 

0.015 

0.023 

0.065 

0.029 

Site 4 

0.029i0.0l8 

0.009 

0.066 

0.027 

0.021 

0.056 

0.028 

Site 5 

0.024i0.014 

0.014 

0.057 

0.020 

0.020 

0.038 

0.028 

Site 6 

0.029i0.014 

0.011 

0.061 

0.027 

0.024 

0.042 

0.029 










Ammonia 

Site i 

o.llio.05 

0.05 

0.22 

0.17 

0.08 

0.07 

0.12 

Site 2 

o.loio.05 

0.01 

0.23 

0.17 

0.09 

0.07 

0.11 

Site 3 

0.07i0.01 

0.05 

0.10 

0.16 

0.08 

0.06 

0.12 

Site 4 

o.o8to.o3 

0.12 

0.02 

0.17 

0.08 

0.06 

0.11 

Site 5 

0.09t0.02 

0.04 

0.14 

0.2 

0.08 

0.07 

0.11 

Site 6 

o.loto.03 

0.04 

0.19 

0.14 

0.09 

0.07 

0.13 










Chloride 

Site i 

10.llt4.26 

3 

23.4 

6.67 

12.72 

11.63 

9.41 

Site 2 

n-7 2 ±4-79 

4 

25.03 

8.87 

13.68 

14.96 

8.87 

Site 3 

11.53t6.00 

4 

21.02 

6.67 

16.33 

13.02 

9.76 

Site 4 

7 . 67 ± 2.49 

3*9 

10.6 

6.69 

7-32 

8.75 

9.65 

Site 5 

7.20i3.27 

3 - 2 

12 

7.01 

6.92 

8.05 

8.55 

Site 6 

9-8313.42 

4 

16.02 

7.26 

12.91 

11.01 

8.15 
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DISSCUSSION 

Air and Water Temperature 

The annual thermal regime of a river, according to Smith 
(1981), is one of the important water quality parameters and 
most of the physical, chemical and biological properties of 
water are dependent on it. Several observers have kept a 
stretch of stream under observation for a period and have 
found, that superimposed upon the seasonal changes, there 
are diurnal cycles in temperature. These may amount to 6°C 
in small streams in summer time (Edington, 1966), with low¬ 
er values in large rivers. The present research revealed the 
air temperature in Kishanganga river stretch between 16.20 
to 17.00 °C. In winter time, however, ice and snow form an 
insulating layer, and even in extreme climates such as that 
of Alaska, the water temperature does not fall below 0°C 
(Sheridan, 1961). In spring time snow melt water may keep 
the temperature below that of the air for quite some time 
(Sheridan, 1961). Streams flowing underground or through 
man-made culverts may be cooled or warmed in the process 
according to the season, and wind or shade may cause con¬ 
siderable changes. In contrast to lakes, rivers normally show 
little stratification because of their turbulent flow (Hynes, 
1970). 

Reports of the air temperature needed to cause its formation 
vary from -15.6°C to -23°C (Needham and Jones, 1959). 
Stream temperature is spatially and temporally variable 
(Hynes, 1960; Biggs et al., 1990) and is a function of the 
source water temperature and its transport time (Angelier, 
2003). During the present research period, the Kishanganga 
River witnessed the water temperatures range between 9.10 
to 10.95°C. Temperatures may be relatively stable in large 
rivers with low flow velocities, but can fluctuate quickly in 
steep shallow streams. Seasonal variation also results from 
changes in the hydrologic regime (Angelier, 2003) and air 
temperature (Smith, 1981). Smith (1981) found that stream 
temperatures in Great Britain were highly correlated to air 
temperature. In addition, other studies show that elevation, 
riparian vegetation, and channel width influence stream tem¬ 
perature (Osborne and Wiley, 1988; Gregory et al ., 1991). 
These results indicate that readily available landscape vari¬ 
ables, such as elevation, air temperature, and riparian condi¬ 
tion (Platts, 1979; Vannote and Sweeney, 1980), may explain 
some variability in stream temperature. 

Conductivity 

Conductivity is a good major of concentration of charged 
ions in waters and is strongly influenced by landscape scale 
conditions. The geology in the catchment is the source of 
the ions that act as conductors of electricity (Golterman, 
1975). The Kishangangariver has high conductivity ranging 
between 214.00 to 257.00, owing to the turbulent nature of 
water and rocky stream texture. Urban and agricultural land 



uses have been shown to increase conductivity levels (Gray, 
2004). It has been established that there are seasonal differ¬ 
ences in conductivity that generally result from a negative 
relationship with discharge volume (Caruso, 2002; Gray, 
2004). 

Transparency 

Streams are slightly turbid even at times of very low dis¬ 
charge (Hynes, 1970). Dorris^ al. (1963), who made a long 
series of measurements, found a good relationship between 
the discharge and the turbidity, and this is a fairly general 
phenomenon (Hynes, 1970). We recorded a transparency of 
0.49 to 1.71 at different study sites of Kishanganga River, 
which is purely a stream water. 

Dissolved Oxygen 

Dissolved oxygen (DO), a regulating parameter in stream 
ecology, is related to the biological oxygen demand in the 
stream (Hynes, 1960; Dauere^ al ., 2000). During the present 
research periods, the overall dissolved oxygen in Kishangan¬ 
ga river system ranged from 8.94-9.80 mg/1. The modest lev¬ 
els of dissolved oxygen in Kishanganga river water explain 
the good water quality condition, which is optimum for the 
livelihood of the aquatic fauna. Microbial biomass increases 
in response to the addition of nutrients and more oxygen is 
consumed. Oxygen is slowly replenished by atmospheric 
uptake, photosynthetic additions, and the turbulent mixing 
of oxygen and water and in unpolluted headwater streams, 
DO is inversely related to water temperature (Hynes, 1960). 
In small turbulent streams the oxygen content is normally 
near or above saturation. In fact, even in torrential stream the 
oxygen content varies seasonally and from source to mouth. 
In many streams there is also a diurnal variation in oxygen 
content. In large rivers like the Mississippi and the Amazon, 
high water is accompanied by lowered oxygen concentra¬ 
tions, and these are brought about by the wash-in of organic 
matter and the decrease of photosynthesis caused by turbid¬ 
ity (Gessner, 1961). 

Nitrate 

Natural concentrations of N0 3 in stream water are low com¬ 
pared to streams affected by anthropogenic inputs (Meybeck, 
1982), which are generally responsible for elevated N0 3 lev¬ 
els in stream water (Chapin et al ., 2002). In the present study, 
the nitrate levels in Kishangangariver were moderate, owing 
to negligible anthropogenic pressure till date. In near future 
to come, the anthropogenic pressure may increase and may 
cause deterioration in water quality. Agricultural fertilizers 
may be flushed from fields during storm events and are a 
source of N0 3 -N in stream water. Feedlots also act as agri¬ 
cultural point sources because animal manure contains N0 3 
(Sheets, 1980). Urban areas contribute N0 3 rich municipal 
waste water (Allan, 1995) that comes from residential ferti- 
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lizers, septic systems, and garbage dumps (Sheets, 1980; Os¬ 
borne and Wiley, 1988; Herlihye/ a/., 1998. N0 3 -N has been 
found to exhibit higher concentrations under storm-flow 
conditions in certain rural catchments, suggesting diffuse 
(catchment) sources, possibly derived from agricultural run¬ 
off (Jarvie^ al., 1997). Wakida and Lerner (2006) believed 
that there are nitrate sources, other than agricultural fertilizer 
additions, related to urban development that can increase ni¬ 
trate concentrations in water. The available literature on the 
streams and rivers in Kashmir shows that the waters are gen¬ 
erally alkaline and hard water type with the tributary streams 
to Rivers and the cation dominance pattern is Ca 2+ > Mg 2+ > 
Na + > K + (Vass et al ., 1977; Qadri^ al, 1981; Rishi, 1982; 
Wanganeo^ al, 1984; Pandits al, 2001, 2002, 2007; You¬ 
sufs al , 2006, 2007). 

Chloride: 

Chlorides occur naturally in all types of waters. High con¬ 
centration of chloride is considered to be the indicator of pol¬ 
lution due to organic wastes of animal or industrial origin. In 
Kishangangariver, the chloride content varied according to 
different seasons of the year, with maximum values in Sum¬ 
mer and that too in the dammed areas. This can be attributed 
to the decomposition activities going on in the sedimented 
area. According to Vitousek (1977) most of the chlorine in 
steams comes from precipitation. Juang and Johnson (1967) 
noted that chlorine is deposited in particulate form during 
summer and washed away by autumn rains. Kishangangari¬ 
ver witnessed chloride ranging between 7.20 to 11.72 during 
the present research period. Tripathi (1982) and Shuklae/ al 
(1989) reported the seasonal trend of chloride concentration 
fluctuations with highest values in summer, lower in rainy 
and intermediate value were recorded in winter season. Jana 
(1973) and Govindan and Sundaresan (1979) observed that 
higher concentration of chloride in the summer period could 
be also due to sewage mixing, increased temperature and 
higher runoff from catchment 

CONCLUSION 

The study of limnological parameters give us an idea about 
the condition of water before and after discharge and their 
impact on the icthyofauna of river kishanganga. It also give 
us an indication how much water parameters are changed 
after passed through the impoundment. 
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Winter Spring Summer Autumn 

Figure 1 : Air temperature fluctuations at various study sites in 
Kishanganga river. 
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Figure 2: Water temperature fluctuations at various study sites 
in Kishanganga river. 
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Figure 3: pH fluctuations at various study sites in Kishangan¬ 
ga river. 
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Winter —Spring - Summer Autumn 

Figure 4: Conductivity fluctuations at various study sites in 
Kishanganga river. 
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Figure 7: Nitrate fluctuations at various study sites in Kis¬ 
hanganga river. 



Figure 8: Ammonia fluctuations at various study sites in Kis¬ 
hanganga river. 


Figure 5: Transparency fluctuations at various study sites in 
Kishanganga river. 
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Figure 9: Chloride fluctuations at various study sites in Kis- 
hangangariver. 


Figure 6: Dissolved Oxygen fluctuations at various study sites 
in Kishanganga river. 
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